A new scheme is presented for identifying 3 sympathetic phenotypes in the rat SCG using electrophysiology and neuropeptide Y expression. Postganglionic compound action potentials recorded from the external and internal carotid nerves each contained two peaks, 1 and 2, with distinct preganglionic stimulus thresholds. Peak 2 in the external carotid response contained subpeaks 2a and 2b having a similar stimulus threshold. Neurons corresponding to peaks 1, 2a and 2b were identified intracellularly by antidromic stimulation, graded preganglionic stimulation, injection with neurobiotin and immunostaining. Seventeen of 53 neurons studied this way had a low threshold for preganglionic stimulation of firing that corresponded to activation of extracellular peak 1.
Introduction
The superior cervical ganglion (SCG) is located at the rostral end of the paravertebral sympathetic chain and contains a mixture of neuronal phenotypes that selectively innervate different target organs located throughout the head (Gibbins 2004) . These neuronal groups include cells that control specialized vascular beds in the brain, muscle, skin and glands, as well as piloerector hairs, salivary glands, the iris, and pineal gland (Arbab et al. 1986; Bowers et al. 1984; Flett and Bell 1991; Gibbins 1991; Gibbins et al. 1996; Morris et al. 1999; Reuss and Moore 1989; Uddman et al. 1989; Voyvodic 1989) .
In addition to target specificity, other physiological properties and anatomical features can serve to distinguish between different sympathetic phenotypes. These properties may play important functional roles and also be useful experimentally as markers for cellular identification. Thus, for example, neuropeptide Y is selectively expressed by a large population of vasoconstrictor neurons in the SCG (Gibbins 1991; Jarvi et al. 1986 ) and by smaller populations of cells projecting to the iris (Bjorklund et al. 1985; Grkovic et al. 1999 ) and pineal gland (Reuss and Moore 1989) . Studies of sympathetic ganglia other than the SCG indicate that functional subsets of neurons may have distinct axonal conduction velocities. This criterion forms the basis for identification of secretomotor B type neurons and vasoconstrictor C type neurons in bullfrog paravertebral ganglia (Dodd and Horn 1983a) and similarly has been shown to correlate with functional cell types in lumbar paravertebral ganglia of the cat (Janig and McLachlan 1992; Janig and Szulczyk 1981) . The aim of the present study was to determine whether axonal electrophysiology and NPY expression could be used to identify functional subclasses of neurons in the rat SCG and then to compare synaptic convergence in different cell groups by counting the JN-00779-2005.R1 -3-FINAL ACCEPTED VERSION numbers of primary dendrites on neurons (Purves and Hume 1981; Purves and Lichtman 1985) that had been injected with neurobiotin.
We chose to study the problem of cellular identification in the rat SCG for a variety of reasons. By virtue of its location at one end of the paravertebral chain, one can isolate SCG preparations with distinct inputs and outputs. Preganglionic axons enter the ganglion through the cervical sympathetic trunk (CST) and the majority of postganglionic axons leave the ganglion through either the external carotid nerve (ECN) or the internal carotid nerve (ICN) (Bowers and Zigmond 1979) . For this reason and because the head contains important targets, physiologists have long focused upon synaptic mechanisms in the SCG (Eccles 1935; Feldberg and Gaddum 1934; Langley 1892; Skok 1973) . The rat is an attractive animal model because its genetics are now well-defined (Gibbs et al. 2004 ), its nerves are large enough to manipulate and the ganglion is small enough to image individual neurons under compound optics. Our approach combined extracellular and intracellular recordings together with cellular fills, dendrite reconstructions and immunocytochemistry. It thus became possible to identify individual cells in the caudal SCG as belonging to three discrete neuronal populations. We then examined phenotypic diversity in nicotinic convergence, a mechanism that could contribute to variations in the synaptic amplification of preganglionic activity (Karila and Horn 2000; Wheeler et al. 2004 
Methods

Physiological methods
Preparation of ganglia. Young adult male rats were euthanized by CO 2 inhalation using procedures approved by the Institutional Animal Care and Use Committee at the University of Pittsburgh. Under a dissecting microscope, the SCG was removed together with a closely adhering 2 cm segment of the carotid artery. After pinning out the tissue in a 60 mm Petri dish, the ganglion and associated nerves were carefully dissected away from the artery. The ganglion along with the cervical sympathetic trunk (CST) and the internal and external carotid nerves (ICN, ECN) was then transferred to a recording chamber made from a 35 mm Petri dish whose bottom had been replaced with a round glass coverslip (31 mm, #1) and a thin 0.9 mm layer of Sylgard. The connective tissue capsule that surrounds the ganglion was then split open along its longitudinal axis and used to stretch and pin the preparation with a combination of cut down Minutien pins (100 -150 µm diameter, Austerlitz) and short lengths of 50 µm diameter stainless steel wire (hard temper AISI 302, Goodfellow Cambridge Ltd., Berwyn, PA). Careful stretching and pinning of the final preparation served to improve subsequent microscopy by flattening the ganglion and was essential for penetration of microelectrodes through the remaining connective tissue that surrounds all ganglionic neurons. Tight fitting suction electrodes were then applied to the ganglionic nerves for extracellular stimulation and recording (Fig. 1 During recording, the preparation was superfused at 1 -2 ml/min with a peristaltic pump (bath volume ~ 1 ml). Most recordings were made at room temperature (23 ºC). For one series of extracellular recordings (Fig. 2) , the bath was temporarily raised to 35 ºC using an SC-20 inline heater and CL-100 power supply (Warner Instruments, Hamden, CT).
Extracellular and intracellular recording. The suction electrode used to stimulate preganglionically through the CST was fabricated from Pt wire and polyethylene tubing. Electrodes made from chlorided Ag wire and plastic tubing were used to record extracellular postganglionic responses from the ECN and ICN ( Fig. 1A) and also to stimulate antidromic action potentials ( Fig. 1B) .
For nerve stimulation, we employed brief (0.2 ms) electrically isolated pulses (A300/360, WPI, Sarasota, FL) with polarity adjusted for minimum response latency.
Extracellular compound action potentials (CAP) were recorded by connecting the ICN and ECN electrodes to two AC coupled differential amplifiers (Grass P15, West Warwick, RI). The extracellular amplifiers and the intracellular recording amplifier (Axoclamp 2B, Molecular Devices, Union City, CA) were connected to a common bath ground consisting of a Ag-AgCl pellet. Microelectrodes for intracellular recording were pulled from 1.2 mm fiber-capillary tubing, filled with 0.5M KCl and 0.5% neurobiotin (Vector Labs, Burlingame, CA) and had resistances of 60 -130 M . All intracellular recordings JN-00779-2005.R1 -6-FINAL ACCEPTED VERSION were made under visual guidance from neurons on the surface of the ganglion. The data were monitored on an oscilloscope and digitized at 10 kHz using a Digidata 1200 computer interface and pClamp 7 (Molecular Devices).
Resting membrane potential (V rest ) was measured as the difference between the potentials immediately before and after withdrawal of the microelectrode from a cell.
Only cells with V rest < -40 mV and an overshooting action potential >60 mV in amplitude were included in the analysis. To calculate conduction velocities, conduction distances were divided by the latencies of orthodromic and antidromic responses. The distances were measured by photographing each preparation at low power at the end of the recording session and measuring the shortest distances through the ganglion between extracellular suction electrodes (CST and ICN, CST and ECN) and between extracellular electrodes and sites of intracellular recording (Fig. 1 ).
Neuronal fills.
After successful electrophysiological study, neurons were injected with neurobiotin by passing 400 -500 pA, 150 ms depolarizing current pulses at 1Hz for 2 -3 minutes.
Anatomical methods
Morphometry of filled neurons. Generally, 3 -6 neurons were filled in each experiment during 4 -6 hours of recording and their positions carefully noted. The SCG was then immersed for one hour at room temperature in fixative containing 2% paraformaldehyde and 0.2% picric acid in 0.1M phosphate buffer (pH 7.3) and stored overnight in phosphate buffered saline (PBS) at 4 ºC. The next day, the tissue was given three 10 minute washes in 80% ethanol, followed by three 10 minute washes in dimethyl JN-00779-2005.R1 -7-FINAL ACCEPTED VERSION sulfoxide and three 10 minutes washes in PBS. The wholemount was then incubated for 2 hours at room temperature in streptavidin conjugated to CY3 (Jackson ImmunoResearch Laboratories, West Grove, PA) diluted 1:200 in PBS. After six 2 minute washes in PBS, the ganglion was wholemounted in 1:1 glycerol:PBS on a glass slide and coverslipped.
To reconstruct neurobiotin-filled neurons, SCG wholemounts were photographed with an Olympus Fluoview FV1000 laser scanning confocal microscope. The resulting Z-stacks of images were then transferred to a workstation and reconstructed using Imaris 4.0 software (Bitplane, Saint Paul, MN). The axon of each filled neuron was identified based on its length, which in some cells could be traced for several hundred microns, and by the relative lack of branching. Rotating the 3-D reconstructions facilitated identification and counting of primary dendrites, using established criteria (Purves and Hume 1981). Dendrites were defined as non-axonal processes that extended from the soma by more than 5 µm. In some neurons with complex shapes ( Figure 6 . 2005)). In addition to this characteristic subcellular distribution, there was a sparkly quality to NPY-immunoreactivity that was easily distinguished from non-specific background. All immunoreactivity was eliminated by omission of the primary antibody and by preabsorbtion of the primary antibody with 10 µM porcine NPY (Peninsula) for JN-00779-2005.R1 -9-FINAL ACCEPTED VERSION
Analysis and statistics
Grouped data are presented as the mean + standard deviation (S.D.). Statistical differences between groups describing presynaptic conduction velocities, postsynaptic conduction velocities, cellular diameters and numbers of primary dendrites were examined using a one-way ANOVA, followed by Tukey's test for multiple comparisons (Prism 4.0, GraphPad, San Diego, CA) and P< 0.05 as the criterion for significance. 
Results
Postganglionic compound action potentials contain two major components
The extracellular CAPs that were recorded from the external and internal carotid nerves each contained two major peaks with distinct conduction velocities (Fig. 2 , Table   1 ). Graded stimulation of the preganglionic cervical sympathetic trunk (CST) demonstrated that the faster peak 1 had a lower stimulus threshold than the slower peak 2.
Although the exact form of the two peaks varied from one ganglion to another, in 50 preparations peak 1 was consistently smaller than peak 2 in both nerves. In addition, peak 1 was generally smaller in the ICN than in the ECN. Raising the temperature from 23 ºC (Fig 2 A,B ) to 35 ºC ( Fig. 2C,D) caused an approximate doubling of all conduction velocities (Table 1) , but did not alter the basic appearance of peaks 1 and 2 or their relative stimulus thresholds. In many preparations, a notch divided peak 2 into subpeaks a and b ( Fig. 2A ), but these components had the same presynaptic stimulus threshold.
The entire CAP was postsynaptic in origin because in separate control experiments it was reversibly blocked by 100 µM Cd 2+ , an antagonist of voltage-dependent Ca 2+ channels and by 10 µM dihydro--erythroidine, a nicotinic receptor antagonist.
These results suggest that the SCG contains at least two subpopulations of neurons whose nicotinic synapses have distinct presynaptic stimulus thresholds. To test this possibility, we recorded intracellularly from neurons in the caudal ganglion that project to the ECN (Bowers and Zigmond 1979), which were identified by antidromic stimulation (Fig. 1B) . We focused on ECN projecting neurons because peak 1 is larger in the ECN than ICN (Fig. 2 ). This suggests that neurons giving rise to the first peak would JN-00779-2005.R1 -11-FINAL ACCEPTED VERSION be most abundant in the caudal ganglion and therefore easier to find than low threshold ICN projecting neurons, which are localized in the rostral ganglion.
Low and high threshold neurons
On average, sympathetic neurons in the rat SCG receive nicotinic synaptic input from 8.7 preganglionic neurons (Purves and Lichtman 1985) . By carefully adjusting the strength of graded presynaptic nerve stimuli applied to the CST, we fractionated these converging preganglionic inputs into subthreshold and suprathreshold EPSPs (Fig 3A,C) and observed how this corresponded to recruitment of peaks in the extracellular compound action potential ( Fig. 3B,D) . Consistent with previous studies (Hirst and McLachlan 1986; Jobling and Gibbins 1999; McLachlan et al. 1997; McLachlan et al. 1998; Skok and Ivanov 1983) , we found that one or occasionally two of the nicotinic inputs were suprathreshold in strength. In some neurons the presynaptic stimulus threshold for firing corresponded to peak 1 of the extracellular CAP (Fig. 3A,B ) and in other cells to peak 2 ( Fig. 3C,D) . Using this correspondence, we classified neurons as being low threshold or high threshold cells based on the minimal presynaptic stimulus required to trigger firing of a postsynaptic action potential. In cases where all of the inputs to a cell were examined, it was evident that some neurons received a combination of low threshold and high threshold inputs. For example, Figure 3A illustrates a low threshold cell with a weak high threshold input and Figure 3C 
NPY expression is restricted to a subset of high threshold neurons
To determine whether the classification of neurons as low or high threshold correlated with other cellular properties that could help to establish functional identity, we broadened the study to include additional physiological and anatomical characteristics.
We focused first upon NPY, a postganglionic co-transmitter that is expressed primarily by vasoconstrictor neurons (Lundberg et al. 1984; Lundberg et al. 1982 ), a group that constitutes about half of all ganglion cells (Jarvi et al. 1986 ). When 53 ECN-projecting neurons were classified using presynaptic stimulus threshold and NPY-immunoreactivity, only three of the four possible combinations were found (Fig.4) . None of the 17 low threshold neurons contained NPY. This contrasted with the 36 high threshold cells, which included a group of 12 NPY-positive neurons. With additional data from these neurons, we then compared the three cell types in terms of their axonal conduction velocities, numbers of primary dendrites and soma sizes (Figs. 5 -7, Table 2 ).
Electrophysiological profiles of three neuronal types
The range of conduction velocities associated with peaks 1 and 2 in the extracellular CAP (Fig. 2 ) could arise from presynaptic or postsynaptic differences in axonal conduction velocities or from differences that were both pre-and postsynaptic.
To address this issue, axonal conduction velocities were calculated by measuring intracellular conduction latencies for each of the three cell types (Fig. 5 ) along with conduction distances between stimulating and recording electrodes. This revealed that the slower conduction velocity of peak 2 in the CAP was mainly postganglionic in origin.
JN-00779-2005.R1
-13-FINAL ACCEPTED VERSION Due to the inverse relation that normally exists between extracellular stimulus thresholds and axonal conduction velocities (Keynes and Aidley 1991), one would expect low threshold neurons to have faster preganglionic conduction rates than high threshold neurons. Although this trend was evident in our data (Figs. 3A,C, 5, 7A, Table 2 ), the differences were small and not statistically significant. This contrasted with postganglionic conduction velocities, which differed significantly between all three groups (Figs. 5, 7B, Table 2 ). Postganglionic axons of low threshold neurons had the fastest rates while high threshold, NPY-positive cells had the slowest conducting axons.
Resting potentials of the three cell types were indistinguishable (-50.1 ± 5.8 mV for low threshold neurons, -50.9 ± 5.4 mV for high threshold, NPY-positive neurons, -51.7 ±7.4 mV for high threshold, NPY-negative neurons).
By combining the intracellular pre-and postsynaptic conduction latencies and conduction distances, it was possible to calculate overall conduction velocities for the three cell groups (Table 2) and then compare them with the extracellular conduction data from ECN recordings (Table 1 ). This comparison confirmed that low threshold neurons produce peak 1 in the CAP. It also revealed that high threshold, NPY-negative neurons correspond to peak 2a and that high threshold, NPY-positive neurons correspond to peak 2b.
Use of dendrite branching as an index of synaptic convergence
It was of interest to compare nicotinic convergence in the three cell types because convergence is an important determinant of synaptic amplification in autonomic neurons and could, in principle, differ between subclasses of neurons that serve different JN-00779-2005.R1 -14-FINAL ACCEPTED VERSION physiological roles (Karila and Horn 2000; Wheeler et al. 2004) . To test this idea, neurons that had been elecrophysiologically classified were filled with neurobiotin and the number of primary dendrites on each cell was counted from confocal images (Fig. 6 ).
The rationale for this approach relied on previous studies of the SCG from several mammalian species, which demonstrate a systematic correlation between nicotinic convergence and the number of primary dendrites (Purves and Lichtman 1985) . We observed that the number of dendrites ranged from 3 to 17, with an overall average of 8.4 ± 3.7 (n = 53), which agrees with the earlier assessment of the rat SCG (Purves and Lichtman 1985). There were, however, no differences between the three cell groups classified on the basis of stimulus threshold and NPY expression. The cells in each group had a similar range and average number of primary dendrites (Figs. 6, 7C, Table 2 ).
The three cell types differ in size
In sympathetic ganglia of the bullfrog, mouse and guinea pig, cell body size can correlate with phenotypic identity (Dodd and Horn 1983a; Gibbins 1991; Gibbins et al. 1996) . The possibility that a similar relation exists in the rat SCG is suggested by the observation that NPY-negative neurons in the caudal ganglion are about 6 µm larger in diameter than NPY-positive neurons (Headley et al. 2005 ). When we compared ECN projecting neurons that had been classified using presynaptic stimulus threshold and NPY expression, it revealed significant size differences between all three cell types (Table 2) . 
Discussion
This paper shows for the first time that three types of sympathetic neuron can be identified in the rat SCG using the combined criteria of antidromic activation, presynaptic stimulus threshold and NPY expression. The analysis has focused on neurons in the caudal portion of the ganglion that project to targets in the jaw and neighboring regions of the head by way of the external carotid nerve. In light of other knowledge describing the cellular organization of the SCG, it is proposed that low threshold, NPY-negative cells are secretomotor neurons that supply salivary glands, that high threshold, NPYpositive cells are vasoconstrictor neurons, and that high threshold, NPY-negative cells are pilomotor neurons. Development of this scheme for neuronal identification in the isolated SCG opens the possibility of studying mechanisms of ganglionic integration that are specialized for different sympathetic modalities.
Origin of a new scheme for cellular identification
Our approach to neuronal identification in the rat SCG draws on previous studies of other ganglia. In the early 1960's it was discovered that neurons in amphibian paravertebral ganglia can be classified as We found that almost all postganglionic axons in the rat SCG were C fibers, even at physiological temperatures. Warming the ganglion from room temperature to 35 ºC caused a doubling of the slowest and fastest components of the compound action potential from 0.21 and 0.40 m/s to 0.42 and 0.87 m/s (Table 1) . Using this result and the single cell data, one can see that about half of the postganglionic fibers belonging to low threshold neurons were borderline B fibers -doubling the intracellular estimates of their conduction velocities at room temperature indicates that at physiological temperature they would conduct at 1 -1.4 m/s (Table 2 , Fig 7A, B) . This differed from preganglionic fibers, which all behaved as C fibers, and was in marked contrast to the B fibers commonly observed in preganglionic sympathetic axons of the cat (Janig and Szulczyk 1981).
In our experiments, stimulus threshold proved to be a more sensitive criterion than conduction velocity for distinguishing between subpopulations of preganglionic JN-00779-2005.R1 -18-FINAL ACCEPTED VERSION axons. One possible explanation for the inability to distinguish between the presynaptic conduction velocities of low and high threshold neurons is that high threshold neurons can also have low threshold inputs. Although these synapses are too weak to drive action potentials, they could in some cases have led to underestimates of the conduction latencies for high threshold fibers.
In addition to making it more difficult to measure presynaptic latencies, the finding that some cells receive combined low and high threshold input raises an important physiological question. Does this observation indicate that different functional classes of preganglionic fibers converge on individual ganglion cells or might it simply reflect the technical limitations of isolating subtle differences between populations of preganglionic fibers whose stimulus thresholds overlap? At this time, we can not rule out the possibility of preganglionic cross-talk between sympathetic modalities. If it exists, then this would represent a clear departure from the case of B and C cells in amphibian paravertebral ganglia, which receive separate preganglionic inputs (Dodd and Horn 1983a; Horn and Stofer 1988; Skok 1973; Smith 1994) .
Relation to secretomotor, pilomotor and vasoconstrictor neurons
Support for the proposed functional identification of low and high threshold neurons in the caudal SCG comes from previous work that combined retrograde axonal tracing with cell counts and immunocytochemistry. From retrograde tracing it is clear that neurons in the caudal SCG project selectively into the ECN and that neurons in the rostral SCG project selectively into the ICN (Bowers and Zigmond 1979). For purposes of intracellular neuronal identification, the present study focused on neurons whose ECN JN-00779-2005.R1 -19-FINAL ACCEPTED VERSION projection was confirmed by antidromic stimulation (Figs 3, 5) . The largest groups of ECN projecting neurons consist of vasoconstrictors, piloerectors and secretomotor neurons that control salivary glands. We propose that low threshold neurons are secretomotor salivary neurons because they had the largest cell bodies, the fastest antidromic conduction velocities and were NPY-negative (Figs. 4,5,7 , Table 2 ).
Retrograde tracing from the salivary glands labels about 16% of rat SCG neurons (Voyvodic 1989) . Cells labeled this way are amongst the largest and 95% of them are NPY-negative (Andrews et al. 1996; Grkovic and Anderson 1997) . This contrasts with NPY-positive sympathetic neurons, which for the most part are vasoconstrictors (Jarvi et al. 1986; Lundberg et al. 1984; Lundberg et al. 1982) . Three exceptions to this generalization are neurons that innervate the iris, pineal gland and thyroid gland (Bjorklund et al. 1985; Bowers et al. 1984; Flett and Bell 1991; Grkovic et al. 1999; Grunditz et al. 1984; Reuss and Moore 1989; Sundler et al. 1989 ). However, each of these phenotypes constitutes only 1-2 % of SCG neurons and those supplying the iris and pineal leave the SCG through the ICN. For these reasons it seems most likely that the high threshold, NPY-positive neurons projecting to the ECN were primarily vasoconstrictors. Other properties of these neurons also match the known features of In our study, the number of neurons in representing each of the three cell types did not reflect their relative abundance in the intact ganglion. Thus for example, 32% of the cells in Table 2 are putative secretomotor neurons, but this group only represents about 16% of SCG neurons (Voyvodic 1989 ) and 23% of the cells are putative vasoconstrictors, but this group represents about half of SCG neurons (Jarvi et al. 1986 ).
These disparities arise largely from the fact that it is more difficult to record from small cells than large cells. Low threshold, NPY-negative neurons proved to be the largest cells, probably accounting for why they are over-represented in our sample. High threshold, NPY-positive neurons were the smallest cells, which contributed to their under-representation. In addition, we cannot rule out the possibility that the process of filling cells damaged them and caused some false negative results in the immunocytochemistry. However, we do not think this can explain the fact that 17 of 17 low threshold cells were NPY-negative. Similarly, impalement damage may have confounded the high threshold data to some degree, but not enough to obscure significant differences between NPY-positive and negative neurons in terms of their sizes and axonal conduction velocities (Table 2) .
Implications for ganglionic integration
A key goal of the present experiments was to compare nicotinic convergence in different sympathetic phenotypes. Although previous work has examined systematically JN-00779-2005.R1 -21-FINAL ACCEPTED VERSION the variations in convergence that occur in different mammalian species (Purves and Hume 1981; Purves and Lichtman 1985) , the physiological role of this diversity remains enigmatic. In a recently developed theory of ganglionic integration, it has been proposed that nicotinic convergence enables sympathetic ganglia to function as synaptic amplifiers of preganglionic activity (Karila and Horn 2000; Wheeler et al. 2004 ). If one were to observe cell-specific differences in convergence, then it would suggest that gain varies in different sympathetic modalities. When this hypothesis was tested by comparing the number of primary dendrites in putative secretomotor, vasoconstrictor and pilomotor neurons (Figs 6,7C, Table 2 ), the results showed clearly that all three cell types were similar. This finding supports the results from two other studies using somewhat different approaches. In the first, guinea pig lumbar sympathetic vasoconstrictor and pilomotor neurons were filled with neurobiotin and classified on the basis of NPY expression (Gibbins and Matthew 1996) . In the second, rat SCG neurons projecting to the middle cerebral artery, submandibular gland and iris were back labeled and then injected in fixed tissue (Andrews et al. 1996) . Although all of these studies indicate that the number of primary dendrites is unrelated to the phenotypic identity, it is important to note that other mechanisms could generate phenotypic specialization of nicotinic integration. This diversity could arise, for example, through selective developmental regulation of synaptic strength and also through mechanisms of short-term plasticity such as facilitation, depression and metabotropic modulation (Karila and Horn 2000; Wheeler et al. 2004 ). Pursuit of these possibilities is now feasible using the scheme for neuronal identification presented in this paper. responses recorded from the ICN at these two temperatures. In all four panels, graded stimulation first recruits an early response defined as peak 1 and then a larger later response defined as peak 2. In the ECN recordings, peak 2 was often subdivided into subpeaks, labeled as 2a and 2b in panel A. These subpeaks had overlapping stimulus thresholds and were considered together as belonging to the high threshold peak.
JN
Elevating the temperature to a physiological level, C and D, had the effect of speeding conduction but did not alter the basic appearance of peaks 1 and 2 or their relative stimulus thresholds. 
Table 2-Properties of neurons projecting to the ECN
Presynaptic and postsynaptic conduction velocities were calculated from intracellular latency measurements at room temperature, as illustrated in Fig. 5 . Overall conduction velocities were calculated for each cell by combining the pre-and postsynaptic conduction distances and dividing it by the combined latency. The cell type specific differences in postsynaptic conduction velocity, overall conduction velocity and diameter were statistically significant. Differences in presynaptic conduction velocity and number of primary dendrites were not significant.
